Pain, which accompanies almost every third Pole, is an ever greater medical, psychological and social challenge. Relieving pain, and chronic one in particular, is now becoming one of the most important tasks for contemporary health care systems. It involves searching for efficacious therapeutic methods, not only with respect to pharmacotherapy, but also psychotherapy, physiotherapy, surgery, and a combination of those forms of treatment. Mindfulness is one of the newest modalities of cognitive behavioural therapy, and as a method that supports pharmacological pain management, it appears to be an interesting and efficacious way of reducing subjective pain experience in both oncological and non-oncological patients. It may also have a positive impact on the quality of life, reducing disease-related depressive symptoms and anxiety. Current study results encourage us to continue research in the field, and to further assess the efficacy of mindfulness trainings in different realms of medicine.
IntRoductIon chronic pain and multi-disciplinary pain management
Epidemiological studies indicate that pain affects 22% of adult European population, while in Poland the percentage is even higher, amounting to 27% [1] .
Pain is a common sensation, inseparable from human existence.
It is a warning sign, and a reason for worry or increased vigilance.
It frequently warns us against damage or is a sign of a pathological condition which progresses or has just set in. Chronic pain is one that lasts for more than three months, despite the fact that the tissues have healed up, is persistent or recurrent, requiring regular analgesic therapy. Chronic pain involves a complex pathomechanism, and does not perform the cautionary or protective function any longer, becoming a disease in its own right.
It is often accompanied by diverse somatic symptoms, including sleep disorders, reduced level of daily activity, loss of appetite, lower sexual drive, personality changes, and mental disorders such as anxiety or depression. Thus, the problem of pain affects the broadly understood personal and professional life of those who experience it. Not only does it cause suffering to the patients, but it also brings about significant economic damage, like the one stemming from workplace absenteeism. Depending on the underlying mechanism, chronic pain can be divided into nociceptive pain (related to the irritation of nerve endings) and non-nociceptive pain. The latter can be further subdivided into neuropathic pain, resulting from peripheral or central nerve injury, and psychogenic pain, which is not associated with tissue injury, but whose symptoms are characteristic of such damage.
According to the guidelines of the International Association for the Study of Pain (IASP), chronic pain should be treated in specialized pain management clinics. John J. Bonica, the founder of IASP, and author of the concept of multidisciplinary pain management, believed that a comprehensive approach was necessary in the treatment of pain. He pointed to the fact that only a group of different specialists, including a psychiatrist and/or a psychologist, are capable of managing the complex phenomenon of chronic pain. Treatment of patients experiencing chronic pain involves not only the somatic aspect (involvement of the surgeons, anaesthesiologists, neurologists, and pharmacotherapy), but also psychological, social, environmental and rehabilitation interventions as well as work-related actions in the case of patients with disabilities caused by chronic pain [2] . Chronic pain pharmacotherapy, the basic and most extensively used method of pain management, has made use of the so called analgesic ladder for 30 years now, devised by the World Health Organization (WHO), and dividing the commonly used analgesics into three groups (steps), depending on the intensity of pain assessed with the Visual Analogue Scale (VAS). The ladder provides for the initial use of non-opioid analgesics, followed by weak and strong opioids at steps 2 and 3 [3] . An important developing trend, supporting pharmacotherapy, is psychotherapy, most frequently applied as a supportive method. However, it may also happen that due to medical contraindications, serious adverse events or personal circumstances, psychotherapy becomes a useful treatment alternative.
Quality of life as related to individuals experiencing chronic pain
Quality of life (QoL) is an ambiguous notion, encompassing both objective and subjective elements [4] [5] [6] . The objective QoL assessment is performed by third persons, i.e. the psychologist, physician or medical personnel involved. What is taken into account is the patient's general physical and psychological condition, social and economic circumstances. On the other hand, the subjective QoL assessment is related to the individual criteria defined and interpreted by patients.
The World Health Organization defines quality of life as "individuals' perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns" [7] . To a large degree, quality of life depends on the personal philosophy of life, one's desires and expectations as well as upbringing and education [8] . According to Siegrist and Junge, quality of life includes three strongly interrelated elements, i.e. physical factors (disability and pain), psychological factors (mood, level of anxiety and depression) and social factors (degree of isolation from the environment, and opportunity to perform social roles) [9] . When disease sneaks into our lives, it impacts our QoL assessment, usually reducing it significantly. What we call it then is health related quality of life (HRQoL). Thus perceived quality of life is directly related to a somatic disease, but it also affects its course, and is a functional effect of the disease and its treatment, experienced by the patient. The definition includes four fundamental areas of existence, i.e. the physical condition and mobility, psychological health, somatic sensations, and social and economic conditions. A clinical approach to HRQoL involves an even broader context, including such areas as physical well-being, functional well-being, emotional well-being, ability to maintain relationships, performing social roles, satisfaction with treatment, intimacy and image of one's own body.
Chronic pain, which is associated with other underlying diseases 79 A (e.g. neoplastic disease, multiple sclerosis, diabetes) or is a disease in its own right, significantly reduces the quality of life, frequently interfering with all of the above mentioned areas.
Mindfulness or conscious attention
Mindfulness is a notion rendered into Polish as "attentiveness" (or sometimes as "attentive presence" or "complete awareness"). Mindfulness is related to the empirical perception of everything that is beyond our expectations, and it has been defined in multi-faceted ways by many authors dealing with the subject matter. Kabat-Zinn [10] understands mindfulness as "paying attention in a particular way: on purpose, in the present moment, and non-judgementally", while Ray [11] believes that it is a way of experiencing the world and things "as they are". Dimidjian et al. [13] interpret mindfulness as an current experience and "the intentional process of observing, describing, and participating in reality, non-judgementally, in the moment, and with effectiveness". In psychology, mindfulness is defined as "the self-regulation of attention so that it is focused on immediate experience, thereby allowing for increased recognition of mental events in the present moment" and as "a particular orientation toward one's experience in the present moment, the orientation that is characterized by curiosity, openness, and acceptance" [12] . Epstein [14] , on the other hand, treats mindfulness as "synthetic because it binds awareness to the object, neither holding on to, nor rejecting, whatever projects itself in the mind. " Ability to be attentive makes it possible to detach oneself from reacting to particular stimuli, be it internal or external, in an automatic and habitual manner. The approach is all the more significant in a situation where we are exposed to negative stimuli. Mindfulness can extensively be applied to reduce symptoms, and to treat anxiety, depressive disorders, psychotic states, and posttraumatic stress. Many papers also indicate the possibility of using mindfulness techniques to reduce the level of emotional and physiological stress, as well as the stress experienced in situations involving different types of complaints emerging in the course of serious somatic diseases such as cancer, multiple sclerosis, and the like. It is because mindfulness is "an approach for increasing awareness and responding skilfully to mental processes that contribute to emotional distress and maladaptive behaviour" [15] .
Stress is one of the problems affecting patients suffering from different somatic diseases and conditions (including pain). From a medical perspective, stress is seen as disturbed homeostasis under the influence of a physical or psychological factor. On the other hand, stress in psychology, according to Lazarus and Folkman [16] , is a dynamic adaptive relationship between the resources of an individual and the requirements of a situation (or stressor; aversive stimulus), which is characterized by a lack of mental and/or physical balance. Reaction to stress is often automatic and unconscious. External stress factors affect the internal ones (cardiovascular, musculoskeletal, nervous, and immune systems). The hypothalamus-pituitary-adrenal axis is activated, triggering a series of physiological reactions which lead to internalization, and later inhibition of the reaction to stress, and subsequently to deregulation of the body's systems, manifesting itself in chronic hyperexcitability, risk of hypertension, arrhythmia, sleep disorders, and the like. As a result, and especially when a person is exposed to prolonged stress, one can observe different types of maladaptive behaviour, addictions, mental dis-orders, and serious somatic diseases. The mindfulness approach and techniques teach us how to react to stress, thus normalizing the response of the hypothalamus-pituitary-adrenal axis.
Thanks to the new regulation skills, it is possible to activate the body in a conscious way (muscle tonus, breathing control etc.).
Mindfulness teaches one to perceive an extended context of the situation, including strategies focused on emotions, and strategies focused on the problem, searching for new possibilities, and offering the opportunity to regain mental balance and homeostasis of the body.
Studies demonstrate that mindfulness trainings are helpful in the treatment of patients suffering from chronic pain, neoplastic diseases, arterial hypertension, cardiovascular diseases, GI disorders, and some skin conditions [17] . They are also efficacious in psychiatry and psychotherapy, and are used in different forms of CBT as one of the methods preventing depression relapses, supporting the treatment of anxiety, obsessive-compulsive disorders, psychoactive substance use, eating disorders, reducing the elevated level of stress, and improving the patients' self-esteem [18] [19] [20] [21] . appear to indicate that a 6-to 8-week MBSR training has a positive impact on the cancer patients' quality of life, both in terms of its physical and psychological aspects [37] [38] [39] [40] [41] [42] [43] [44] [45] , additionally reducing the level of disease-related anxiety [38, 39, 43, 44] . Moreover, the studies also demonstrate that participation in mindfulness trainings significantly reduces the symptoms of depression [37-40, 43, 44] , and the level of subjectively experienced pain [45] . What encourages one to study the matter further is the fact that several studies demonstrated that apart from the change in the subjective assessment of particular psychological factors, there was also significant reduction in blood cortisol levels, which may be treated as an objective indicator of the stress experienced [40, 42] . Table 2 presents studies involving MBSR training in oncological patients. 
